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GRAMMAR AND SEMANTICS OF NATURAL LANGUAGES 
Palo Alto, California 
September 19-21, 1970 
November 20-21, 1970 



WORKSHOP REPORT "GRAMMAR AND SEMANTICS OF NATURAL LANGUAGES" by 
Elizabeth Gammon. 
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1. "On Sentence Stress and Syntactic Transformations" by Joan W. Bresnan 

2. "On the Problem of Subject Structure in Language with Application 

to Late Archaic Chinese" by Chung-ying Cheng 

3. "A Proposal Concerning Question-Words" by Teresa M. Cheng 

4. "Computing and Case Grammar" or "Remarks on the Attempted Application 

of a Computer Program for Aspects to an Attempted Lexicalist-case Grammar 
for English" by Joyce Friedman 

5. "Some Tables from A Syntactical Analysis of Some First-Grade Readers" 

by Elizabeth Gammon 

6. "Idc nt if lability of Transformational Grammars" by Henry Hamburger 

7. "Grammar and Logic: Some Borderline Problems" by Jaakko Hintikka 

8. "Dtliat" by David Kaplan 

9. "Reference Materials for Quantification in Ordinary English" by 

Richard Montague 

10. "The Problem of the Semantics of Mass Terms in English" by Julius 

Moravcsik 

11. "The Concept of Unit in Child Grammar" by Arlene I. Moskowitz 

12. "Intensional Isomorphism and Deep Structure" by Barbara Hall Partae 

; 

13. "On Restricting the Base Component of Transformational Grammars" 

by Stanley Peters, Jr. & R. W. Ritchie 

14. "Comments on Montague’s Paper" by Patrick Suppes 

15. "Semantics of Context-free Fragments of Natural Languages" by Patrick 

Suppes 

16. "Comments on Julius Moravcsik 1 s Paper" by Elizabeth Traugott 

17. "On the Insufficiency of Surface Data and the Learning of Trans- / 

format ional Languages" by Kenneth Wexler & Henry Hamburger 
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Summary Report on the Workshop on Grammar 
and Semantics of Natural Languages 



The workshop on Grammar and Semantics of Natural Languages was held 
at Stanford University under the general chairmanship of Professor Patrick 
Suppes; Professors Jaakko Hintikka and Julius Moravcsik collaborated in 
the organization, and Dr. Elizabeth Gammon served as workshop coordinator. 
The purpose of the workshop was to bring together authorities from several 
different disciplines, each of whom is working in the area of natural lan- 
guage analysis. The hope was that through intensive and reasonably tech- 
nical discussions of the issues involved in developing adequate grammars 
and semantics of natural languages, the participants would exchange ideas 
not only within but across disciplines. The major disciplines represented 
were linguistics, philosophy and psychology. 

The workshop was held in two sessions; the first session met on 
September 17-19* 1970, and consisted mainly of the presentation of papers# 
The second session met approximately two months later on November 20-21. 

The reason for the two sessions was tc allow the participants time to 
reread the papers presented at the first session and to prepare comments 
on them for discussion at the second session. 

Nineteen people were invited to present papers and five others were 
invited as participants. Both sessions were open to the Stanford community 
in general, so most of the meetings were attended by forty or fifty people. 
The following is a list of the invited participants, their affiliations, 
and the titles of the papers they presented. 



Participants who presented papers 



Miss Joan Bresnan "On Sentence Stress and Syntactic 

Department of Linguistics and Transformations" 

Foreign Languages 

Massachusetts Institute of Technology 



Dr. Chung-ying Cheng 
Department of Philosophy 
University of Hawaii 

Mrs. Teresa M. W. Cheng 
Department of Linguistics 
University of Hawaii 

Professor John M. Dolan 
Department of Philosophy 
The Rockefeller University 

Professor Joyce Friedman 
Department of Computer and 
Communication Sciences 
University of Michigan 

Dr. Elizabeth Gammon 
Instructional Services 
Riverside County School System 

Professor Henry Hamburger 
School of Social Sciences 
University of California at Irvine 

Professor Jaakko Hintikka 
Department of Philosophy 
Stanford University 

Professor David Kaplan 
Department of Philosophy 
University of California 
at Los Angeles 

Professor Donald Knuth 
Department of Computer Science 
Stanford University 



"On the Problem of Subject Structure 
in Language with Application to 
Late Archaic Chinese" 

"A Proposal Concerning Question-words" 



"Translation, Rationality, and 
Complexity" 



"Computing and Case Grammar" 



"A Syntactic Analysis of Some 
First-Grade Readers" 



"Identifiability of Transformational 
Grammars" (with Wexler) 



"Grammar' and Logic: Some Borderline 

Problems" 



"DTHAT" 



"Examples of Formal Semantics" 
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Professor Richard Montague 
Department of Philosophy 
University of California 
at Los Angeles 

Professor Julius Moravcsik 
Department of Philosophy 
Stanford University 

Miss Arlene Moskowitz 
Department of Linguistics 
University of California 
at Berkeley 

Professor Barbara Hall Partee 
Department of Linguistics 
University of California 
at Los Angeles 

Professor Stanley Peters 

Department of Linguistics 

The University of Texas at Austin 

Dr. R. W. Ritchie 
Vice Provost for Academic 
Admini strat ion 
University of Washington 

Professor Patrick Suppes 
Department of Philosophy 
Stanford University 

Professor W. C. Watt 
School of Social Sciences 
University of California 
at Irvine 

Professor Kenneth Wexler 
School of Social Sciences 
University of California 
at Irvine 



"The Proper Treatment of Quantifi- 
cation in Ordinary English" 



"The Problem of the Semantics of 
Mass Terms in English" 



"The Concept of Unit in Child 
Grammar" 



"intensional Isomorphism and Deep 
Structure" 



"On Restricting the Base Component 
of Transformational Grammars" 

(with Ritchie) 

"On Restricting the Base Component 
of Transformational Grammars" 

(with Peters) 

"Semantics of Context-free Fragments 
of Natural Languages" 

"Late Lexicalizations" 



"On the Insufficiency of Surface 
Data for the Learning of Trans- 
formational Languages" 

(with Hamburger) 
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Special Observers 



Professor Herbert H. Clark 
Department of Psychology 
Stanford University 

Professor Charles Ferguson 
Chairman, Committee on Linguistics 
Stanford University 

Dr. Charles Fillmore 
Center for Advanced Study in 
the Behavioral Sciences 
Stanford 



Dr. William Kruskal 
Center for Advanced Study in 
the Behavioral Sciences 
Stanford 

Dr. Elizabeth C. Traugott 
English Department 
Stanford University 



Those participants who needed motel reservations stayed at Rickeys 
Hyatt House in Palo Alto. The meetings were held on the Stanford campus, 
those for the first session in the lecture room of Polya Hall and those 
for the second in the seminar room of Ventura Hall. Four cars were rented 
to be shared by the participants for local transportation. 

The programs for the two sessions were as follows: 

September Session 



Thursday, September 17 



Morning Session, 10:00 a.m. - 12:00 noon 

Chung-ying Cheng On the Problem of Subject Structure in 

Language with Application to Late Archaic 
Chinese 

Elizabeth Gammon A Syntactical Analysis of Sane First-Grade 

Readers 



Afternoon Session, 2:00 p.m. - 5:00 p.m. 



John Dolan 
David Kaplan 
Jaakko Hintikka 



Translation, Rationality, and Complexity 
DTHAT 

Grammar and Logic: Sane Borderline Problems 
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Friday, September 18 






Morning Session, 9:00 a.m. - 12:00 noon 

Teresa Cheng A Proposal Concerning Question-words 

Joan Bresnan On Sentence Stress and Syntactic Transformations 

Afternoon Session, 2:00 p.m. - 5:00 p.m. 

Patrick Suppes Semantics of Context-Free Fragments of 

Natural languages 

Richard Montague The Proper Treatment of Quantification in 

Ordinary English 

Julius Morr.vcsik The Problem of the Semantics of Mass Terms 

in English 



Saturday, September 19 
Morning Session, 9? 00 a.m. - 12:00 noon 



H. Hamburger - 
K. Waxier 

K. Wexler - 
H. Hamburger 

W. C. Watt 



Identifiability of Transformational Grammars 

On the Insufficiency of Surface Data for 
the Learning of Transformational Languages 

Late Lexicalizations 



Afternoon Session, 2:00 p.m. 

Joyce Friedman 
Barbara Hall Partee 
Arlene Moskowitz 



- 5: 00 p.m. 

Computing and Case Grammars 

Intensional Isomorphism and Deep Structure 

The Concept of Unit in Child Grammar 
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November Session 



Friday, November 20 

10:00 a.m. - 12:30 p.m. Discussion led by D. Knuth, followed by 

discussions of papers by P. Suppes and 
E. Gammon 

2:00 p.m. - 5:00 p.m. Discussions of papers by J. Dolan, 

J. Hintikka, D. Kaplan, R. Montague, 

J. Moravcsik, and B. Partee 



Saturday, November 21 

9:00 a.m. - 12:00 noon Discussions of papers by C. Cheng, T. Cheng, 

Hamburger-Wexler, and A. Moskowitz 

2:00 p.m. - 5:00 p.m. Discussion led by S. Peters and R. Ritchie, 

followed by discussion of papers by J. Bresnan, 
J. Friedman, and W. Watt 



A summary of each of the papers presented is given below. The complete 
papers as well as comments on them written by the other participants will 
appear in a volume of the proceedings to be published by D. Reidel Publish- 
ing Company. 

Professor C? eng presented a discussion of the distinction between 
subject and predicate, and then showed that based on this distinction 
subject-predicate structures in Late Archaic Chinese can be systematically 
illustrated and logically explained. He suggested such an explanation for 
the subject structure involving four levels of analysis; the levels con- 
cern the presence or absence of ontic subject and logical subject in the 
deep structure and the presence or absence of grammatical 
subject and topic or comment in the surface structure. The application 
of this analysis to Late Archaic Chinese was illustrated with several 
examples. 

Dr. Gammon presented some probabilistic grammars for two first-grade 
readers. She explained the difficulties involved in writing such grammars 
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for a large and irregular corpus and showed how some of the difficulties 
could be handled. 

Professor Dolan discussed the problems of translation from the stand- 
point of Quine's Word and Object . 

Professor Kaplan discussed denoting phrases, especially the word 
"that" when used with a physical gesture such as pointing. He examined 
the viewpoint that some or all of the denoting phrases used in an utterance 
should not be considered part of the content of what is said but should 
rather be thought of as contextual factors which help interpret the actual 
physical utterance as having a certain content. 

Professor Hintikka discussed applications of modal logic which he 
felt to be of mutual interest to linguists and logicians. In particular 
he discussed the use of "possible worlds" to elucidate the semantics of 
modality and pointed out sane of the misconceptions linguists have held 
in using this approach. 

Mrs. Teresa Cheng challenged the structuralist's assumption regarding 
the completeness and autonomy of a sentence. She then discussed some 
possible motives and constraints for transformational operations and 
related this to a proposal concerning the central role played by ques- 
tions in the semantics of natural language. 

Miss Joan Bresnan showed that if the Nuclear Stress Rule of English 
is ordered within the transformational cycle after all of the syntactic 
transformations, many apparent exceptions to some of Chomsky's and Halle's 
assertions are predictable because the stress patterns of certain syn- 
tactically complex constructions reflect those of the simple sentences 
embedded within them in deep structure. This preservation of basic stress 
pattern through the syntactic derivation provides a new method of deter- 
mining underlying grammatical representations and deciding questions of 
syntax. Miss Bresnan discussed the consequences of this for linguistic 
theory, in particular Chomsky's lexical versus transformational hypothesis. 

Professor Suppes combined the viewpoints of model- theoretic semantics 
and generative grammar and provided a formal definition for the semantics 
of context-free languages. He then applied the results to sane fragments 
of natural languages, particularly to the corpus of speech of a young child. 
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Professor Montague presented in a rigorous way the syntax and semantics 
of a particular fragment of a certain dialect of English. The fragment was 
made as simple and restricted as possible while accommodating many of the 
more puzzling cases of quantification and reference. 

Profesoor Moravcsik explored the semantics and syntax of mass terns 
and discussed the issue of how an adequate treatment could be incorporated 
into a general theory of English. He provided a comparison and .some 
criticisms of the proposals for the semantics of mass terms which have 
been given by Quine and by Parsons and then presented a proposal of his 
own and showed how it met the criticisms he raised. 

Professors Hamburger and Wexler presented two joint papers. The 
first extended a formal theory of language learning to transformational 
components; learning procedures which are psychologically more suggestive 
than those previously studied were shown to yield positive results under 
formally specified conditions. The second paper discussed the concept of 
identifiability in the limit with special reference to transformational 
languages on a given base. Counterexamples, that is, context-free grammars 
for which the set of transformational languages is not identifiable, were 
also exhibited. 

Professor Watt presented facts about certain English words (similar 
to Postal's "Anaphoris Islands") which, on the whole, support the view 
that those words are more naturally treated in a "Transformationalist" 
grammar than in a "Lexicalist" one. The words appear to be the result 
of late rather than early lexicalization; that is, they appear to be 
inserted near the surface instead of at a much deeper level corresponding 
to the last stage of the generation of the base phrase-marker. 

Professor Friedman described an application of a computer model 
of transformational grammar based on Chomsky's Aspects to a grammar 
based in part on more recent theories, in particular the lexicalist and 
case theories. The computer system is one written at Stanford a few years 
ago and described in the CACM , June 19^9* and Friedman et al. (forthcoming). 
The grammar is the UCLA English Syntax Project grammar, written primarily 
by Stockvell, Schachter, and Partee and described in a two-volume unpub- 
lished report. 
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Professor Partee investigated the mutual relevance of some formal 
semantical notions developed by Carnap and the natural- language syntactic 
theory developed by Chomsky and suggested some possible modifications of 
each. The problem considered was the analysis of sentences whose main 
verbs take as objects or complements sentences or propositions, and in 
particular, the question of how closely the meaning of such a renten * 
is tied to the linguistic form of the embedded sentence. 

Miss Arlene Moskowitz discussed an approach t<: the study of language 
acquisition data in terms of units appropriate to the child's dynamic 
linguistic system. She described the application O’* her ideas to both 
phonology acquisition and syntax acquisition. 

Professor Knuth discussed the way in which meaning may be assigned 
to a string in a context-free language by defining attributes of the sym- 
bols in a derivation tree for that string; the attributes can be defined 
by functions associated with each production in the grammar. He then 
examined the implications of this process vhe:i some of the attributes 
are "synthesized, " that is, defined solely in terms of attributes of the 
"descendants" of the corresponding nonterminal symbol, while other at- 
tributes are "inherited," that is, defined in terms of attributes of the 
"ancestors" of the nonterminal symbol. 

Professors Peters and Ritchie presented a joint paper in which chey 
investigated the effects of placing various restrictions on the base com- 
ponent of a transformational grammar as defined by Chomsky. They showed 
that by utilizing the so-called filter function of transformations the 
descriptive power of transformational grammars can be preserved unreduced 
even when their base components are subjected to drastic restrictions. 

There was much animated discussion of the papers especially by the 
philosophers and linguists. One of the most useful comments for reaching 
across disciplines was a comparison Barbara Partee made of Montague's 
scheme for syntactic and semantic analysis with one a linguist might make. 

Overall, the workshop served its purpose of bringing about an exchange 
of the most recent ideas concerning the syntax and semantics of natural 
languages both within and across the disciplines of linguistics, philosophy 
and psychology. 
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On sentence stress and syntactic transformations 

Joan II. Bras nan 

Massachusetts Institute of Technology 
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Abstract 



If the Nuclear Stress Buie of English is ordered 
within the transformational cycle after all of the 
syntactic transformations , many apparent exceptions to 
Chomsky and Halle (l$ 68) are predictable, for the stress 
patterns of certain syntactically complex constructions 
reflect those of the simple sentences embedded within them 
in deep structure. This preservation of basic stress 
pattern through the syntactic derivation ‘provides a now 
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On Sentence Stress and Syntactic Trans format ions 

Joan W. Bros nan 

Massachusetts Institute of Technology 



Perhaps the fundamental insight of generative 
phonology is that phonological phenomena are predictable 
from grammatical representations by a system of ordered 



rules . 



These 



grammatical representations arc themselves 
, pre&icta'ole*--that is, gene rab 1 e — gi ve n the base and 
transformational components. In this paper I wish to 
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provides a new source of information about syntactic 
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is the Nuclear Stress Pule (NSE) . 

The NSE is a cyclic rule applying after all rules 
affecting the stress of individual lexical items; it is 



icrmulaoed as follovrs: 
NSE 
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cat-stories such as X?, VP, S. Given the convention that 
any application of 1- stress within a cycle reduces all 
other stress values by 1, the NS3 has the r - 

effect^ s/iotv/i ‘i<i Jt . 
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There is s question whether the MS?. should be 

allowed to cycle or. VP. Mote that if it does not cycle 

or. V?, the stress ccr.tour [221] will result in <k-x.-:-^>1-o f f 
1 

{yjh . But there is another rule which alters [221] to 

9 ' tW. 'J---.Ci.JX Y>\ 2- 
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For the moment I shall i fra ore this detail in the 
application of MS?:. It is clear that this rule results 
in primary stress on the rightmost constituent in a 
sentence. This is, in general, the ’normal* intonation 
for an English sentence. There are, however, well-known 
classes of ' exceptions to this pattern. Final anaphoric 

■oroaour.s do net normally receive urinary stress: 

1 

Helen teaches it. 

1 

•"Helen teaches it. 

Formally 1 ' means including emphatic or contrastive 
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stress*.} For do final indefinite pronouns receive 

primary stress normally: 

1 

The boy bought some > 

1 

"The boy bought some. 

Other anaphoric items, over, when grammatically definite, 



John knows a woman who excells at karate, 
and he av5i do the ’woman, 

I vi what follows I will assume that by some means or 
other anaphoric and indefinite elements are r.ot assigned 
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/; /V.c stress differ-or.oc in (Ic) and (Id) is predictable 
fro;n the fact chat in the .leep structure of (Ic) fellow 
has a direct object, while in (Id) follow has no direct 
object and hence receives primary stress as the rightrr.o 
constituent. Case II ic parallel: yes Fi^u/Si 



25 



13 




r 

v 



In the derivation cf case III I have bracketed the examples to reflect 
the phrase structure rule 

s’ - COMP S , 

where^^ > is Q, the interrogative morpheme. This rule is justified in 

Bresnar. (to appear) . I have omitted the corresponding bracketing from the 
preceding cases because it plays no role there. I shall derive (Ilia) through 
(Hid) . 
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In the object of v:r? tton is the interrogati ve 

pronoun v.-haf (which I am assuming to be derived from 
somethin;: , though this is not a necessary assumption for 
the point, at issue); pronouns, it should be recalled, 
do not receive primary stress. Thus the verb retains 
pi imary stress. 
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